Effects of acute changes in neonatal leptin levels on food intake and long-term metabolic profiles in rats.
In rodents there is a rise in serum leptin levels between postnatal days (PND) 5 and 14, with this neonatal leptin surge reported to modulate the maturation of hypothalamic circuits involved in appetite regulation. We hypothesized that acute changes in neonatal leptin levels have different long-term metabolic effects depending on how and when this surge is modified. To advance the timing of the normal leptin peak, male Wistar rats were injected with leptin (sc, 3 μg/g) on PND 2. To ablate the leptin peak on PND 10, a pegylated leptin antagonist (sc, 9 μg/g) was injected. Controls received vehicle. All rats were allowed to eat ad libitum until PND 150. Increased leptin on PND 2 reduced food intake (P<0.01) after 3 months of age with no effect on body weight. Levels of total ghrelin were reduced (P<0.001) and acylated ghrelin increased (P<0.05), with no other modifications in metabolic hormones. In contrast, treatment with the leptin antagonist on PND 9 did not affect food intake but reduced body weight beginning around PND 60 (P<0.02). This was associated with a reduction in fat mass, insulin (P<0.01), and leptin (P<0.007) levels and an increase in testosterone levels (P<0.01). Hypothalamic neuropeptide Y (P<0.05) and leptin receptor (P<0.005) mRNA levels were reduced, whereas mRNA levels for uncoupling protein 2 (P<0.005) were increased in visceral fat, which may indicate an increase in energy expenditure. In conclusion, acute changes in neonatal leptin levels induce different metabolic profiles depending on how and when leptin levels are modified.